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Less thoroughly investigated are experimentally induced myeloid leu-
kemias, which have been observed in mice (Up70, Ma78, Hu87), dogs
(Fr73), and swine (Ho70) that were subjected to various regimens of
external or internal irradiation. The dose-incidence curve for myeloid
leukemia in mice rises with increasing dose of acute whole-body x or
gamma radiation, passes through a maximum at 2-3 Gy of x or gamma rays
(lower dose of neutrons), and decreases at higher doses (Figure 5-6); in
the dose range below 1 Gy, the shape of the curve appears to vary among
strains (UN86, U187). The downturn in the dose-incidence curve at doses
above 2-3 Gy is consistent with the reduction in numbers of potentially
transformed myelopoietic cells surviving such doses (Gr65, Ba78, Ro78,
Ma78, UN86). In the low to intermediate dose range, the curve rises
more steeply with fast neutrons than with x rays or gamma rays (Up70,
Mo82, U187, Pr87a), and on fractionation or protraction, the incidence
per Gy decreases markedly with x or gamma irradiation but decreases less
markedly, if at all, with fast neutron irradiation (Figure 5-6). As a result,
the neutron RBE increases with decreasing dose rate, from a value of 2-3
at dose rates exceeding 0.1 Gy/minute to a value as high as 16 at dose rates
of less than 0.01 Gy/minute (Up70). Various models have been fitted to the
observed dose-incidence data, all of which have included cell-killing terms
to account for the diminution of the response at intermediate to high dose
levels (UN86). Although the data do not exclude a linear dose term in the
low to intermediate dose range, all models also include higher power dose
terms to account for the fact that the incidence per Gy of low-LET radiation
increases with increasing dose at high dose rates in the intermediate dose
range but is substantially reduced at low dose rates (UN86). The induction
of myeloid leukemia, in contrast to induction of thymic lymphoma, is not
inhibited disproportionately by shielding part of the hemopoietic system
(Up64).

The incidence of myeloid leukemia per Gy has been observed to be
increased in mice in which granulocyte turnover is accelerated by injection
of turpentine and decreased in mice in which granulocyte turnover is
reduced by the elimination of microflora, implying that induction of the
disease is promoted by proliferation of granulocyte precursors (Up64).
Susceptibility to the induction of lymphoid and myeloid leukemias also
varies among mice of different strains and in relation to age at the time
of irradiation (UN77). There is no evidence, however, that susceptibility
in mice is unusually high during prenatal life; on the contrary, the data
imply that it may be substantially reduced at that time of life (Up66,
Si81, UN86). Whereas the incidence of lymphoid and myeloid leukemias
is typically increased by whole-body irradiation in most strains of mice,
depending on the conditions of irradiation, the incidence of reticulum cell